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DESCRIPTION and an RF power transistor, mounted to the heat sink

assembly. The printed wiring board (A1) contains both

The 800 MHz MASTR 11l Power Amplifier Assem- the power amplifier circuitry and the power control cir-
bly is a wide band RF power amplifier operating over thecu'try' The heatsink assem_bly includes a copper heat
851-870 MHz range without tuning. Its main function isspreader for the power transistor.
to amplify the 10 mW FM signal from the Transmitter  Unfiltered supply voltage, A+, for the power ampli-
Synthesizer to the rated RF output at the antenna pofier circuits enters the assembly via feedthrough capaci-
The output of the Power Amplifier Assembly is adjust-tor, C1. Power cable W4 routes the A+ from C1 to J103
able from rated power to 10dB below rated power at then the PWB. Filtered A+ voltage for the power control
PA output J104. circuit enters the assembly via control cable W13 which

The assembly consists of a printed wiring board (Al)connects to the PWB at J201.

and associated components, including a power module

\

ERICSSON £

\

PA FAN PLATE ASSEMBLY

188D6127G1
SYMBOL PART NO. DESCRIPTION

4 SBS 123 01/10 Spring nut.

5 19A702339P510 Screw, thread forming,
flat head.

6 19A701312P5 Washer, plain steel, 3.5
mm.

7 19A702381P510 Screw, thread forming,
pan head.

9 19A700136P19 Sleeve

10 105 8567/1 Guard, fan.

11 19A701863P12 Clamp, loop.

13 19A700033P6 Washer, lock, ext tooth.

14 19A700034P5 Nut, hex, steel.

B1 BKV 301 216/02 DC fan.

and

B2

w1 344A3337P4 Cable.

W'I('jl 7142645P1 Conductor, splice.

an

WT2

PRODUCTION CHANGES

Changes in the equipment to improve or to simplify circuits are identi-
fied by a "Revision Letter", which is stamped after the model number
of the unit. The revision stamped on the unit includes all previous
revisions. Refer to the Parts List for descriptions of parts affected by
these revisions.

REV. A - POWER AMPLIFIER 19D902797G5
REV. A - POWER AMPLIFIER BOARD 19D902797G5

To corrrect minor PWB errors and incorporate a new RF
output device. New PWB board and Q5 was RYN121655/1.
C43 was 1.2 pF (344A3126P203).

Ericsson Inc.

Private Radio Systems

Mountain View Road

Lynchburg, Virginia 24502

1-800-528-7711 (Outside USA, 804-528-7711)
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Table 1 - General Specifications

ITEM SPECIFICATION

FREQUENCY 851-870 MHz

OUTPUT POWER (RF) 11 TO 110 W @ J104
INPUT POWER (RF) 10 mW min. inte2:1 VSWR

TEMPERATURE RANGE -30°C to +60C (Ambient air)

SUPPLY VOLTAGE 26.0V

CURRENT 14A max. (11 A typical @ 110W, 26.0 V)

DUTY CYCLE Continuous

STABILITY Stable into 3:1 VSWR; all temp.,voltage, FREQ. 11-110W

RUGGEDNESS AT HIGH VSWR No damage into open or shorted load

The Power Control circuitry sets the output power level by Bias for the MMIC is supplied by an 8V regulator (U4).

adjusting the PA Power Set level. It keeps the output powérhis voltage is DC coupled to pin 6 and is supplied through a
constant despite variations in input power, power amplifier gairgropping resistor, R43, for pin 2. Power control for the Power

or temperature through the use of a feedback control loop in tiemplifier Assembly is performed by controlling the RF level
PA assembly. out of the MMIC by varying the control voltage at pin 5.

Driver Module (U2)
CIRCUIT ANALYSIS Driver Module (U2

The Driver Module is a 35 dB gain, 4-stage, linear hybrid
amplifier. The first two stages of the module are identical FET
amplifiers, class A biased to provide maximum gain. Stages 3
and 4 are bipolar transistors, class AB biased to provide maxi-
Fnum saturated power and efficiency. The quiescent current of

Ythese stages is set by variable resistors R1, R2, R4, and R3
qsgpectively. Typical bias current for each stage is 100, 90, 90

POWER AMPLIFIER

The power amplifier section of the PA Board consists of
Small Signal Gain Stage, a Driver Module, a Final Power Stal
and Power Sense and Isolation Stages. All these gain sta
have an input and output impedance of 50 ohms. Figure 1 is
block diagram showing the signal flow within the Power Am-
plifier Assembly.

Small Signal Gain Stage (U101)

This stage uses a broadband silicon monolithic microwave
integrated circuit (MMIC) amplifier. The signal from transmit-

OmA respectively.

CAUTION

These currents are factory set. Field adjustment is jnot
recommended, and may result in device failure.

ter synthesizer, typically 10 dBm (10 mW), is input through a The voltagefor.the bia; circuitry'is supplied by U7, avoltage
10 dB resistive pad (R101, R102, and R103). The stage amplRgulator. A transistor switch, Q3, is used to apply this voltage

achieve desired PA output power (typical +5 dBm for 110WS 42.4 dBm (17.5W).
out).

This manual is published Hricsson Inc, without any warranty. Improvements and changes to this manual necessitated by typographical errors, inaccuracies of current information, or improvements to progral

or by any means, electronic or mechanical, including photocopying and recording, for any purpose, without the express written pé&miossioniot.

Copyright © November 1994, Ericsson Inc.
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Power and Gain data is typical for rated power at 26¥DC, 25°C

Figure 1 - Block Diagram

Final Power Stage (Q5) The amplified signal from the Final Power Stage is fed to
U6, a circulator, to provide 20 dB typical isolation from load

The Final Power Stage of the unit consists of a push-puthismatches. The device insertion loss of 0.2 dB maximum,

pair of silicon bipolar power transistors mounted on a singlalong with the microstrip trace losses, provide 50.4 dBm

flange, Q5, and its associated matching and bias circuitry. £110W) of RF power at the PA output, J104.

guarter-wave transmission line transformer feeds a pair of 25

ohm lines in parallel, one of which is ’80onger than the The third port of the circulator is terminated by a 20 dB

other, to create a microstrip balun. The resulting balancelower attenuator, AT1, followed by a resistive pad, R35, R36,

circuit is transformed by reactive components to match th&39. Any signal reflected back into the Power Amplifier

input impedance of the final device. Similar circuitry is usedAssembly is directed by the circulator through the pads, and

on the output to match the device’s output impedance. The converted to a DC voltage by D7. This voltage is sent to

quiescent current of transistor Q5 is set by variable resistdéhe power control circuitry.

R48 for Class AB operation. Typical bias current is 400 mA

for this stage. POWER CONTROL

CAUTION The Power Control circuitry performs four basic func-
These currents are factory set. Field adjustment is |not tions. It keys and unkeys the PA, sets the PA output power,
recommended, and may result in device failure. protects the PA against adverse conditions, and provides a
voltage proportional to output power at the interface cable.

The result is a typical 8.4 dB gain stage capable okeying And Unkeying The PA
producing a nominal 50.8 dBm (120W) of RF power.

To key the PA, the digital controller places 5 volts on the
PA key line, J201-2. Zero volts on the PA key line causes the
PA to unkey. If the control cable (W13) is disconnected, with

Integrated into the output microstrip balun, an eighthy,ohing actively driving the PA key line, the PA will remain
wave directional coupler is used to sense the magnitude g keyed.

forward power. D6, an active detector, is used to convert this
level to a DC voltage proportional to forward power, and this

Power Sense and Isolation Stages

Yoltage is sent to the power control circuitry.

and/or equipment, may be madefbjcsson Inc, at any time and without notice. Such changes will be incorporated into new editions of this manual. No part of this manual may be reproduced or transmitted in any for
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PA Output Power Set controls the power output level of the Power Amplifier As-
sembly.
PA output power is set according to the level of the Power
Set line. Four (4) volts on this line will produce minimum  During over temperature operation, a scaled repre-
power. As the voltage increases toward eight (8) volts, theentation of the forward power is maintained constant by
power will increase to the maximum rated output. The PAvarying the control voltage line. Thermal resistor RT1 sens-
output power is initially set for an output of 110 watts at J104ing an increase in temperature causes the output of Ul1.1 to
This is done by adjusting R204 while injecting a 10 mWincrease. If the output of U1.1 becomes larger than the other
signal at J1 and applying 8 volts to J201-3. After setting théeedback lines, the output of U3.2 will begin to decrease.
maximum power level, changing the output power is done byhis causes the gain of U101 to decrease. Since the scaling
varying the voltage applied on the Power Set line. is a function of temperature the power is reduced as the
temperature increases.
PA Protection
Under VSWR cutback operation the reverse voltage, Vr,
The power control also protects the PA against over tenrepresentative of the reflected output power is held below a
perature and high VSWR conditions. threshold by reducing the control voltage as necessary. If Vr
increases at U1.2 beyond the preset threshold an increase at
An over temperature condition exists when the flangéJ3.2 will result. This causes a subsequent reduction in the
temperature of the final output transistor reache€80At  control voltage to U1. Thus the power control circuit reduces
this point the output power will drop below its set level. Thethe output power in order to limit the reflected power to 25%
output power will continue to drop such that when the flang®f the set power.
temperature reaches TZsthe PA output drops at least 10 dB
below its set level. Signal Interface
Reflected power is limited to 25% of the set power. Ifthe The signal interface to the MASTR Il Power Amplifier
output VSWR degrades to worse than 3:1 the forward powd$ supported by a six position feedthrough connector, J201,
will be reduced to limit the reflected power to 25% of the setvith the following pinout:

power. The Power Sensor line indicates when the PA is
operating in a cutback condition. If the PA is keyed and the 1- PWR Sensor
power control is cutting back, the Power Sensor line will drop
to zero (0) volts and the PA alarm light on the station willturn 2 - PA Key
on.

3- PAPWR Set
Power Monitor

4 - PWR Monitor

A DC voltage proportional to forward power, provided by

the detection circuit of the Power Sense stage, is buffered and 5- Ground
delivered to the PWR Monitor line of the interface connector.

6- Fil A+
Theory Of Operation

Pwr Sensor

Power control of the MASTR IIl Power Amplifier is
accomplished with a feedback control loop. The three possi- This line indicates when the PA is experiencing adverse
ble feedback signals are: representation of forward powegonditions. Under normal operation, while the PA is keyed,
temperature sensitive scaled representation of forward powéfis line will be proportional to forward power. Minimum
or representation of reflected power. The three signals aRoWer (zero watts) corresponds to 2.5 volts while maximum

input to a diode summing junction which selects the largegtower corresponds to 4.5 volts. This voltage is not tempera-
of the three for use as the feedback. ture compensated and no effort is made to calibrate this signal

to an absolute power level. Itis intended to provide a relative

The microstrip directional coupler samples the outpufndication of forward power and to discriminate between
power and produces a voltage, Vf, proportional to the forwarormal and cutback operation.
output power. The power control compares the forward volt-
age, Vf, to areference V0|tage atU3. The Output of U3 adjusts Zero volts on this “ne, when the PAis keyed, indicates the
the control voltage at pin 5 of the MMIC of the Small Signalforward power is cutback. This power cutback may be due
Gain Stage. This varies the gain through the stage, ar@l high reflected power or may be due to high PA tempera-

tures. This fault condition may indicate a problem with the PA
or may indicate a system problem external to the Power Ampli-
fier. High VSWR may be due to a poor antenna and high
temperature may be due to a blocked cabinet vent. Zero volts
on this line, when the PA is keyed, does not indicate zero
forward power. Zero volts indicates the PA is protecting itself
due to adverse conditions. If the adverse condition, either high
VSWR or high temperature is eliminated, the power will return
to normal and the PWR SENSOR voltage will rise above 2.5
volts.

PA Key (Interface Connector Pin 2)

This line is used to key and unkey the PA, UNKEY=0 volt
and KEY=5 volts. The driver of this line must be capable of
supplying 5 volts at 1.0 mA. The appropriate key sequence
requires RF from the transmit synthesizer be input to the PA
before the KEY line is energized.

PA PWR Set (Interface Connector Pin 3)

This line is used to set the RF Power Output of the PA.
Minimum power output equals 4 volts and maximum power
output equals 8 volts. The driver of this line must be capable of
supplying 8 volts at 1.0 mA.

Fil A+ (Interfaces Connector Pin 6)

This line provides the filtered supply voltage for the Power
Control. The driver of this line must be capable of supplying
13.4 voltst20% at 100 mA.

PWR Monitor

This line provides a DC voltage proportional to forward
power.
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TROUBLESHOOTING GUIDE

SYMPTOM

AREAS TO CHECK

INDICATIONS

1. No power or low power at An-
tenna Port.

. Measure the transmitter output power before

the duplexer or antenna switch (for simplex
mode).

. Measure the transmitter output power before

the low pass filter.

The presence of power at this port is ap
|ndt|)|cat|on of a defective duplexer, switch, o
cables.

=

The presence of power at this port is a
indication of a defective filter or cables.

2. No power at PA output port and
PA ALARM is OFF

. Station is in receive mode.

3. No power at PA output port and
PA ALARM is ON.

. No RF input to the PA. Check connection

between PA and TX Synthesizer.

. Check the logic or DC inputs to the PA from

the Interface Board through J201.
a. J201-PA KEY
b. J201-3 POWER SET

c. J201-6 13.8 VF

. Check the bias voltage on the base of Q5.

. Check the bias voltage at module U2.

in 2
bin 4
pin 6
pin 8

Note: There is no pin 3 on module U2. Pin 4
is the 3rd pin physically.

TX Synthesizer should deliver a minimum of
10 mW (10dBm) to the PA.

5 volts during transmit

4 volts to 8 volts (4 volts represents zero R
power

13.8 Vdc+20%
Voltage should be .73V nominal.

Voltages should be:
14-18V nominal
14-18V nominal
0.7V nominal

0.7V nominal

4. Low power at PA outEut port
and PA ALARM is OFF,

. Low RF input to PA from TX Synthesizer.

. Check the voltage on J201-3 (POWER SET).

. Check the power supply voltage on the

collector of Q5.

. Check the bias voltage on the base of Q5.

. Check the bias voltage at module U2.

in 2
bin 4
pin 6
pin 8

Note: There is no pin 3 on module U2. Pin 4
is the 3rd pin physically.

Power should be a minimum of 10 mwW (10
dBm).

For nominal output power, this voltage should
be above 7 volts.

Voltage should be nominal 26.0 Vdc.

Voltage should be .73V nominal.

\oltages should be:
14-18V nominal
14-18V nominal
0.7V nominal

0.7V nominal

5. Low power at PA output port and
PA ALARM is ON.

. Check for over temperature and/or a hi

h
VSWR condition due to a mismatch at t%e
output port.

The power control circuit protects the PA by
cutting back the power. In case of g
mismatch, refer to symptom 1.

800 MHz POWER AMPLIFIER VOLTAGE CHART

PARAMETER
(50 ohm, -30C to +6C°C)

REFERENCE SYMBOL

READINGS
(volts DC)

SUPPLY VOLTAGE A+ 26.0 +5, - 20%
CONTROL VOLTAGE Vctl 0-2v
FORWARD VOLTAGE \%i 4-5V
REVERSE VOLTAGE Vr 2-4V
POWER SENSE J201-1 25-4Vv

PA KEY J202-2 5V
POWER SET J202-3 4 -8V
13.8 VF J201-6 13.8V+20%

RATED POWER FOR MASTR 11l 800 MHz BASE STATION

FREQUENCY STANDARD ADJUSTABLE
MHz RANGE
851-870 100W, AFTER LOW PASS FILTER  10-100W, AFTER LOW PASS FILTER
IC DATA
QUTPUTA | 1 E QUTPUTD
INPUTA () |2 E INPUTD (3 Terminal | Functon . 5
D Qﬂ 1 Ground and thermal contact H H IE‘ H
INPUTA(+) | 2 12 | INPUTD {+} 2 Veer
3 Ground
vee | 4 1] VeE/GND P
5 Power control O
INPUTB (+) [ 5 E INPUT C (+) ] RFour and Veen SHE &
b 7 Ground and thermal contact 1 49401 4
INPUT B (-} ] E INPUT C ('} 8 Ground and thermal contact
OUTPUTB | 7 E| QUTPUTC
U3, Ul
19A701789P4 Ul01
Quad Op-Amp RYT1016155/1
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ASSEMBLY DIAGRAM

@ NOTES:

ﬂh_ﬁ;T#ﬁr

N
A APPLY SILICONE GREASE BETWEEN THE HEAT SINK,
ITEMB5 AND THE MOUNTING 5URFACES OF:

AT1,U2, AND ITEM 63
— 38

BETWEEN MOUNTING SURFACES OF 05
ANDITEM B3

S

70

BETWEEN P.C. BOARD (A1)
AND CASTING (ITEM 65)
NOTE 1 NOT APPLICABLE

AN

(M3 TRX HD MACH.SCR.) 11
(REQ's T10 BIT)

(#4 SPLIT RING LWASH) 45
(M3 FL WASH.)

2 PLACES TO MOUNT uz 46

A REGOMMENDED ASSEMBLY PROGEDURE:
Breeererees PRETIM LEADS
N ASSEMBLE ALL MOUNTING HARDWARE LODSE.
— ALIGN LEADS OM DEVIGES WITH MIGROSTRIP, POSITIONING
THEM SO THAT MEXIMUM AMOUNT OF LEAD
IS IN GOMTACT WITH MICROSTRIP.
---------- TIGHTEN MOUNTING HARDWARE T0 421 in. hs.
C— SOLDER LEADS TO MIGROSTRIP USING 2% SILVER

— TIGHTEN MOUNTING HARDWARE, TORQUE
TOO9 M.m. (@in. lhs)

A TORQUE HARDWARE TO 1.1 Nm. (10in. Ibs )

GSA

Q (M35 TRX FL HD THD FORMING SCR.) d
REQ’s T10 BIT)

AN

11 (M3 TRX HD MACH. SCR.)
(REQ's T10 BIT)
45 (#4 SPLIT RING L WASH)

NOTE 1 NOT APPLICABLE
2 PLACES EACH END OF Q5
& 2 PLACES AS SHOWN
TO SECURE A1 TO CASRING

/A

5 (M35 TRX FL HD THD FORMING SCR.)
REQ's T10 BIT)
MOUNTS A1, 20 PLACES @ ‘A’ LOCATIONS

A TORQUE HARDIWARE TO08N.m. (8in. s
J104

Jor /|

& UsE HARDWARE SUPPLIED WATH COMPONENT, TORGLE TO 08 M.m. in. lhs

{M3 TRX HD MACH.SCR.) 11
{REQ's T10 BIT)
{#4 SPLIT RING LwaASH) 45
2 PLACES TO MOUNT 05
/ Al
foy/
;

/

=
&

[&]

(2
@ AMR4 A1R3 3

A1R2

U2

(]
A1R1

J1
(PART OF W1) }—\—___‘ :
AN g

& TERMIMATE W10 BY SOLDERING TO C1-1.
SLEEVE EMTIRE ELECTRICAL COMMECTION WATH
SLEEVING, ITEM 16.

(5H.2)

JAV-N

11 (M3 TRX HD MACH.SCR.)
{REQ's T10 BIT)
A5 (#4 SPLIT RING L WASH)
TO MOUNT
AT1 (2 PLACES)
& U6 (4 PLACES)

% \E?%@
e

21A

W1
W13
W13P2
{M3 TRX HD MACH SCR. 28
REQ's T10 BIT)
[f}. (M3 HEX NUT g
4 PLACES
TO MOUNT W3 REQ's 6mm HEX DRIVER)
(M3 EXT TOOTH L'wasH) 30
(M3 FL WASH.) 465

POWER AMPLIFIER ASSEMBLY
19D902797G5

(19D902797, Sh. 4, Rev. 8)

5 (M35 TRX. HD THD. FORMING SCR
REQ's T15 BIT)

27 (M35 FL. WASH.)
USE ITEM 22 ON EACH SIDE OF ITEM 21

T\

SOLDERS
T0 C1-2
& A1.103
wi3P1
PLUGS INTO
ALI201 CEMINAL 1 £ (M35 TRX HD THD FORMING SCR.)
75 TORQUE TO 14 n.m. (12 in. Ibs.)

{REQ's T13 BIT)
41 (M3.5 EXT TOOTH L'WASH)
ASSEMOLE UNDER TERMINAL OF W10

6
W10

RED




ASSEMBLY DIAGRAM LBI-39127B
L}
—= W1P1 FROM FAN PLATE ASM.
L \ - fucs 1o Gru o
46 45 11 M QEI]3!U1I]I¥EF' ’ /ON, T.R. SHELF
NOT ON U100 A
36
NOT ON U100 CENTER LEAD LONGEST /
BEND ALL LEADS ON.010 RAD.
35 REF. é/
\ /‘M
|
[ | A2 P109
ol —)
v/ ' Py |
4602 010 emt— (3
(4 230
895 —| [4— 100 n_o f 0 U o
. . Ll L 11 J
NOTE THINNER
SECTION C-C LEAD DENOTES
(TAKEN FROM SHEET 1) DETAIL F
LEAD FORMING AND HARDWARE LEAD TRIMMING
STACKUP FOR 0203 & U100 FOR Q1 THRU Q3 G3 USE EGE TOOL #423445 G1C
FOR G203, U100 USE FOR Q101 THRU Q103, G1 USE EGE TOOL #002/97 -G1A
EGE TOOL #423445G1A (TAKEN FROM SHEET 1) FAN PLATE
50 100 —"l — 0101, 0102, & Q103 MUST BE CLAMPED
30 | TO A FLAT PLATE TO THE SPECIFIED
s PLaces 7 DIMENSION BEFORE SOLDERING.
FOR J104 | I
\ I 1 1111
4 ] Ji A N
o 8 N
, SOLDERS A1 TO J104 37 j \ "é
AFTER TIGHTENING HARDVWWARE oy PR
VIEW G
SECTION D-D TYPICAL LEAD FORMING
(TAKEN FROM SHEET 1) & ASSEMBLY POSITIONING
FOR Q1 THRU Q3
FOR Q101 THRU Q103
FAN PLATE MOUNTED TO BOTTOM OF P.A.
4 PLACES USING M35 X 10 THREAD FORMING SCREWS
19A702381P510 OR EQUIVALENT (REQ's T15 BIT)
POWER AMPLIFIER ASSEMBLY PA FAN PLATE ASSEMBLY
19D902797G5 FRONT VIEW 188D6127G1
(19D902797, Sh. 2, Rev. 7) (188D6131, Rev. 1)
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PARTS LIST

POWER AMPLIFIER
19D902797G5
SYMBOL| PART NO. DESCRIPTION
A1 Power Amplifier Board
190902794 G5
----------------------- ATTENUATORS -
AT REPUACISA1/ Artenuation: 2048 + of - 1 di &7 phms.
--------------------- CAPACITORS e
1 18A116708F2 Feedthru: 0.01 uP 1100 08, 500 VDCW, sim to Eric
J27-080 XW0102F.
G 1BATOR0GEPHEE Ceramic: 0.1uF + or - 10%, 50 VDCW.
thru
e24]
10 34482126138 1Poreelain; 1606 pE + o - 5%, 500 VOCW, sim ta
101JTS00X,
(o3 b 19A M I205 2P0 Caramic: 0.1UF + or - 135, 50 YDOW
43 344451280182 MPoreelain: 1030 pF + or - 5%, S0 VDCW; sim 1o
and I02JTS00X.
i3
[ E) 19AT0R0RRR0R Coramic: 0.1uF + or - 109, 50 VDCW.
and
Cis
C16 3444312838 Parcalain: 100 pF + or - 5%, 500 YDCW: sim 10
and 101JT500X.
A/
C1B8 RJE5243358/15E Tantalum: 15 uF +or -10%, 35 VDCW
thru
{22
[9i) 19A702052P26 Ceraric: 01Ul + or - 10%, 50 YDUW.
02&1 1BATOZOG2PG Ceramic: 1000 pF + or -10%. 50 VDEAW,
an
G5
L] 18A705108P25 Mica Chig: 33 pF + or -5%, 500 V1I2CW, tomp coef
0 + 50 PPMJC
a7 18A702052FP5 Ceramic: 1000 pF + ar -10%, 50 WICW.
thru
a2
<3 19AT05106P25 Mica Chip: 33 pF 4 or «5%, 500 VDCW, termp coal
hru O+ 50 PPMIC
38
C40 TAF0ROEEPEE Ceramic: G uF + er - 10%, 50 YDOW,
cs 194705 10BP25 Mica Chip: 33 pF + or -5%, 500 VDCW, termp coat
U+ 50 PPM/C.
c42 T8A702052P 26 Caramic: 0. 1uF + or - 10%, 50 WDCW
C43 344A3126P2 Parcelain: 2 2pF + ar - 0.5 pF. 500 VDOV, sim o
2RECTSO0K.
C44 344A3126P203 Parcelain: 1.2uF + of - 3.25 pF, 800 VDOW, sim to
1R2CTE00X.
C46 H44A5126P38 Porcglain: 100 pF + of - 5%, 500 YDOW, sim o
thru 101 JTROOX.
C53
CSg RJE5243358/15E Tantalum: 15 uF +or - 10%, 35 VDCW
an
C60
CE1 19470520518 Tantalum: 4.7uF +or - 20%, 35VDCW
Cr2163 RJE5243353/15E Tantalum: 15 uF +or -10%, 35 VDCWY
thru
Ceg
or RJE5343358/15E Tantalum: 15 uF +or - 10%, 35 VDWW
Gra 19AT705 108F25 Mica Chig 33 pF o+ or -5%. 500 VDOW, tomp coet
thru G+ 50 PPMI'C.
Al
CAaz 344 A1 2E6P 58 Porcelzin: 160 pF 1 or - 5%, 500 VDCW, sim to
thru 104JTEO0X.
85
Gas RJE5343358/15E Tantalum: 15 uF +or - 10%, 35 VDWW
c1d 19ATORD3EP3E Ceramic: 27 pF + of 5%, 50 VDOW, terep coel 0+
and or -30 PP,
[ea i)
103 19ATO20E2F26 Ceramic: 9.1uF + or - 10%, 50 VDCW
G104 18702236180 Caramic: 2.2dJF +or -2.5 pf, 50 VIGW, temp
or -30 PPMC.
(o311 19A /02238P36 Cerarnic 2?EF + 0 -5%, 50 YDV, temp coaf O +
or -30 PPMG,

SYMBOL| PART NO. DESCRIPTION
106 3444312638 Porcelain: 100 pF + or - 5%, 500 VICW, sim 1o
iy U] 101 TEROX.
c1oa
Clog 344031 2601 Poreelaine 3.3 pF 1 or - 0.28 pF, 500 YDOW, sim to
ARICTHONX,
[s3h19] Q44431 26P20Q Poveelain: 3.3 pF 1 or - 0.2 pF, 500 VDCW, sim (o
IHICTSO0.
(o300 ] A44A3126F30 Poreelain: 100 pF + or - 536, 00 VOCY, sim 1o
and 101JTH00K.
Gi12
Sia 194705 30AF2E Wica Chig: 3% pF « or 5%, 500 VDOW, temp coef
01 50 PRM'C
o201 19AF020G1PAY Ceramic: 33 oF + or -5%, B0 VDUW, tamp coef 0 +
or -30 PPMPCG
aann 1DAFI20E2PE6 Coramig: 0.1uF + or - 10%, S0 VDWW,
C203 THAF0206 1P Cerarnic: 33 pF 1 or - 5%, 50 YDOW, temp coef O+ of
-30 PPMFC.
51205 T9AF02052P26 Caramie: 0.1uF 4 ar - 109, 50 VDWW,
T
C207
[#lal] 1BAT0206 137 Ceramic: 33 pF 1 or -5%, 50 VOCW, emp coef O ¢
thru or -30 FRMf .
can
C213 344A31726F38 Porcelain: 100 pF 1 ar « 5%, 500 VDOW, sim to
101UTHO0,
<214 18AF020521°26 Carami: 0.1uF + or - 10%, 30 VDCW.
€216 RJE5243358/15F Tantalum: 15 uF +or - 10%, 35 YDCV/
C218 34aA3128P38 Prorcelsin: 100 pF + or - 5%, 500 VDOW, sim to
101JTE00X.
217 18A7IR0G2P2E Ceramiz: 01uF ¢ ar - 10%, 50 VDOW.
L2z 1947 02062P26 Caramic 9.1UF + 9 - 10%, 50 VDOWL
Gy 344A3126P38 Porealain: 100 pF + or - 5%, 500 YTIICW: sim ta
101.JTH00%
G22g RJES343353/15E Tantalum: 15 uF + or - 10%, 35 VDCW/
Cadr 19AT02050F2E Ceramic: 0.1UF - or - 1086, 50 VOCW
DIODES
01 194/ 00033P3 Silicon: 2 Ciodes in Series, Gommean Cathedo;
thru sim to MABAWTOL.
Ds
tL'gln‘i 19ATOEETTPS Silicen, Hat Carriar: sim to HEMS-2202.
ru
Ds
i) HKZ12303A1 Linda, siticen,
--------------------- FILTERS oo
FLA REG7O420/2 Ferrite, bead.
thru
FL7
FL10 RTNUASO101/1 Luw Pasa: {Used in Bo0-360 MH.2).
JACKS
Jiot 19ATOEB1 2R Connector, AF SMB Saries: sim 10 AMP No
2211111,
Jiod RNT4051 85402 Coanection, AF; SMD 50 chins.
J103 TAT34263P1 Contact, slectrical: sim o Selactro
226-1052-00-0-590
J104 FI7T145P5 Feceptacle: $im to Amphenol 82-97,
J201 19A70MB52P32 Printed wire, two part: § contacts, sim: to Mojex
22-28-2061,
--------------------- INDUCTORS -
L1 19A705470P 13 Coit: 010 uH + or -208
thru
L3
101 344 806TRPGMR Coil, Fixed; [RF SM.
Lio 19A705470PS Cuil, Fixed: 47 nH; aim to Toke 380NB-47nM.
201 19AT0S470P 13 Coll: 010 UH + or -20%.
L202
------------------ TRANSISTORS -
OWd 10A700076P2 Silicon, MPN: sirm to MMET3I304, low profile.
an
Qo

SYMBOL PART NO. DESCRIPTION
SYMBOL | PART NO. DESCRIFTION
R53 19A702931P137 | Metal film: 237 ohms + or 5%. 1/8w.
R101 198800607 P330 | Metal film: 33 ohms + or 5%. 1/8w.
a3 18A134577P2 | Rlicon, £NE: sim ta Phillios BUX31-16. R102 198800607P270 | Metal film: 27 ohms + or 5%, 1/8w.
4 RYNI2163401 Silicon, Pownr, BML3
H e, ownr R103 19B800607P330 | Metal film: 33 ohms + or 5%. 1/8w.
o5 RYNIZIE0T31 Power: 150W.
' R201 19B800607P102 | Metal film: 1K ohms + or 5%. 1/8w.
el RYNIZIG341 Silizon, SMD.
and R202 19B800607P103 | Metal film: 10K ohms + or 5%. 1/8w.
7
o RZ03 19B800607P473 | Metal film: 47K ohms + or 5%. 1/8w.
----------------- RESISTORS oo
! R204 REL316215/5 Potentiometer: 5K, 10T SMD.
A1 REL 316245 Pritnmtiameten 5K, 10T SMD.
tew e e THERMISTOR -
A4
RT1 19A705813P2 Thermistor: sim to AL03006-58.2K-97-0100.
RS 19BE800807P103 | Motal film: 10K ahms +or -6%. 1/8w.
thru
i 1 ] — INTEGRATED CIRCUITS ---eeemeeeememeeeeeeee
Re 198800607P881 | Metal fim: §90 ohms - or 5%, 1/8 w. 1)} 19A701769P4 Linear: Quad Op Amp: sim to LM224D.
Ag 1938006071472 | Metal fitn: 4.7 ahms + ar -5%, 18w uz RYTI016074/1 Power : RF.
H1D 19BB00E0/P2/0 | Metal filn: 27 ohms + or -3%, 1/8 w. u3 19A701789P4 Linear: Quad Op Amp: sim to LM224D.
i T9RBOOE7E0S | Metal film: 10K ahms + or -5, 1/8w. s 19A704971P10 | Voltage Regulator, 8Y: sim to MC/BMOBCDT.
Rz us
R13 19RA00607F270 | Metal film: 27 ohms + or -5%, /8w U UNK10243/01 Circulator: 150W.
R4 19B80CEI7PS30 | Metal finn: 33 ofwng 1 ar 5%, 18w, u7 RYT11360801 Volt Regulator.
1S 138800A07F108 | Metal e 10K ahms + ar 5%, 1/Bw. 01 RYT1016155/1 MMIC.
Ri6 19B301 486 101 Metai film: 100 ohms +or-8%, Yew. (| VOLTAGE REGULATORS oo
F17 TOBECOS07F10G | - Metal fim: 10K chine 1 or &%, 118 w. VR1 19A700063P102 | Silicon: 5.1 Volt Zener; sim to BZX84.C5V1.
R1a {IRAN0ENTFBE2 Metal film: 82K ohms + or-5%. 18w, (| CABLES e
Rig 19BB00B07P100 | Metal film: 10K ahmia 1 of 4%, $/8 w. w1 19B803978P1 Cable RF.
géj Wi 19B8801695G11 Cable.
A2 19BRIOBOTF4AT2 | Matal tikm: 4.7K ohms + or - 53, 1/8 w - - MISCELLANEOUS -
HoR 19BBIOBO/P0 | Metal fiim: 10K chms + ar -5%, 118w 5 19A702381P510 glériv:i}hread forming: TORX DRIVE No. M3.5.
thiry . .
A5 6 7139898P3 Nut, hex, brass: No. 1/4.28.
Fze 19BBORNTREI0 | Matal fim: 22 ohma + ar 5%, 1/8 w. 7 19D902420PT Heatsink
nz7 1SBANIANTP222 | Metal il 2 2K aims + or 536, 18w 9 19A702339P510 | Screw
A8 19BRODAATEZ20 | Metal film: 22 ohms + of 6%, 118w " 194702364510 | Machine screw.
Fog 19B80T4BEP10T | - Metal film: 100 ot 1 ar - 8%. 12 14 19B209268P113 | Terminal, solderless: sim to AMP 2.34835.4.
R30 1968006070510 | Metal film: 51 ohms + or -5%, 12w, 19A115959P2 Wire stranded
A3 19NBOREATRATZ | Motal film: 4.7K ohms + or -5%, /8 w. 19B209268P116 | Solderless terminal
Fiaz 19BB0NENTPE10 | Matal film: &1 ohme 59, 148w ’
' me v ar . 18w 16 19A700136P7 | Insulated sleeving.
A3 19H800BO7R 103 | Metal film: 10K ohims + or -5%, 1/8 w i
y 21 19A701863P27 Clip, loop.
R34 19E900007F472 | Metal film: 4./K ohms + ar 5%, 1/8 w
22 19A701312P5 Flatwasher: M3.5.
R3S 198801435P750 | Metal film: 75 ahms + of - 5%, 1/2w.
28 19A702364P316 | Machine Screw:Pan Head, Steel. {Used in G5, G10).
R3E T9BBONGOTRTEN | Matal fim: 75 ohma « or -5%, 18 w. :
par 190801206330 | Metal fim: 33 chm + o1 5% 12 w 29 19A700034P4 Nut, hex:No. M3x0.5MM. (Used in G5, G10j.
and 30 19A700032P3 Lockwasher,internal tooth:No. 3MM. (Used in G5
R3s and G10).
[Bicts] 19RE00E07P 1 Metal film. 100 obms + or -5%. 1/8 w 37 19A134455P3 Washer, flat.
R4l 198401 486P330 | Metal flnr 33 ahms + or 5%, 12 w 78 19880165964 Cover.
RAH 1EB3014266270 | Metal Him; 27 ohms + or - 5%, 172 w. a 19A700033P6 | Lockwasher, external tooth, M3.5.
Raz 19B400E0TR42 | Metal fim: 4.7K ohms + of -5%, 1/8 w. 15 NADSPSEG Lockwasher
R43 19840 486P330 | Metal fim: 33 ohn + or -5%, 142w, 46 19A701312P4 Flatwasher: 3.2 ID
10BA0CENTRICE | Metal fim; E 1 .
Fas etal fim 1 ohms + oc 5%, 18 . 50 19A702381P408 | Tap screw, TORX Drive, M3.0.5x8.
Fi45 1SA70R031P285 | Metalfim: 75 K ohms + or -1%, 200 VIOW, 18w, 3 19B803962P1 Plate
Rde 19A702831F333 | Metal fim: 21.5K chimg 1 ar 1%, 200 VOCW, 1j8w. .
3] 19D902420P7 Heatsink.
R47 198607151 Matal fim: 180 ohms + o -5%, 18w
70 19B804034P1 Plate, spacer.
R44 REL3 621 4i5 Patentiometer; 5K, 10T SMD.
Fii] H404P25 Lockwasher.
Raq 19B80060/P10A | Metal fim: 10K ohms + ar -5%, 1/8 w. Wi
19B8801937P1
R 18BRO0B0TPI0T | Metal fim: 100 ahms + or -5%, 118w Power cable.
Etnsq W13 19B8801739P1 Cable, Control.
Rs2 19A702931P238 | Metal film: 3820 atims 1 or -T%. 200 VOUW, 1/8 w.
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